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. -^^mmt^w.mm4J^Mmf\^'fri^ 

■■■0."!'. 

GDH fi?)ttteX^I^^^^ 

^fij N0.5955651; 5985634;; 5998700). '^mm'^nmBm.mmm^^^m'f^bn 
GDH mw^y^mmR^^^m^m^ immk^ i6%^r mm^km^s'pm.mm. 

^m^^9f \ ■ . ' .y 

m&m^is-^mm nadp ^mMssim.mmmmmm nad ^mmjkmus®. mm 
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iOiMmp UgaricusbisporusX W:&^^^'^^^m^. :EE^s t«?Es£2K^. 

^E2|s:^BgW:«rj*'f , m'm^^^WifSLm.mk^^n^\^im^m Neurospora 
interinediadlj^ Ni) fiO^M^JJftSLSS, tlJrW SEQ ID NO: 1 M^fitJi^Jlj. |S55± 

:*^BJfi-j:&)4^. ^fi^fitJ^MMjiftSLSIpTW^fe ^^-i-JKcffeU Neurospora 
sjtophila(fS^S^Ns), -S^^ SEQ ID NO: 3 5'T^fi<jS[Sit;?j!j. 4^5i±i&fitj^at^att 
tLSSSSoIW^WSEQIDNO: 4 5'f^fitJi¥3^. 

mn-^ Ni-GDH, Ns-GDH, Nc-GDH HftMfeHJlSSjEl^ia;^]!^^© BL2] 
(DE3 ) 4^iS^Ti^^^ii. ^^-W^S?? Ni-GDH, Ns-GDH, Nc-GDH ia^f^^i^^il^, 

GDH SSaEiEltiljai^^^^^* pROKJI "Is, ^^^JS^-Hi 
^P^S«&l=51iI^$t^^a^, 3Ei!R. m^MW^. ^ PGR.. Southern^ Northern fPilS 

5mM MH^KMfH^T^SiST. ^ii GDH fitJ-Ja^SPtgiE^^-fe, M5l^«ikfi<j3l*m 

m^nm-m. :mM%m gdh ti$fc6<)-&mma7ic$f^fi^is 20%ui±, ^^ssm 

20— 30%±:S4'aBS*fiti> 20%UJl±. GDH ^±i^*ii^^# 

lilT^^ii, 't-)m^7^^W.^m.itn^ma—mi$.—m (2— oxoglutarate)fi?jiSIi^ 

m^m.^-^ GDH, GDH 6?i 1 / 10 M 1 / 100, 

siH'Hiafi^i-^^. GDH ^^mM^m.vcm,%wm^%M atp 6<]#siifB a — im 
j[K-^(2— oxogiutarate)fi<]?^^, m^m^^^%^mi^^%m.^^H.mmn'f^^ify 

m 3ok—AQ%%imwLmim, ^m-m^wt.- m,$^ gdh t/^j^m 



wo 02/02776 



PCT/CNOl/00294 



't^^MMikW, ^Xn.n^^^-MA%^^^. 0.02MNH4AC, 0.04MKN05) 

2. RNA &i]mmmnM—M^M^^^R(RT--pcR)-:^mrm'^%m^mmmm: 

10 m^lt 5' GCTCAGAATGTCTAACCTTCCCTCTGAG3' 

?|^2i 5' GCGAGCTCTAGTClTGGACCACCAGTCA<iC3*. 

IS 30*C— 65*0 - 30:^#l'i 

981C 5 
5'C 5^t4. 

94*0 3i^l+, 

20 941c 1 

55*C 1 25 -tii^F 

72"C 2 :5)-lt 

• 25 3. mnmm^mM^mm(.GDV[)mm^mm^t 

m RT— PGR >&-?*ri|6<J«MmMg|(GDH)^@^A^^I^j4?ac|lli&. lil 3 it 
5l-(ul)IslJ&/=^. iraX iul pGEM-T ea^ 5ul 2xT4 ^^W^m. lul DNA 

:^m^m'mmpcR ^mw^^, mw^.^,^ xbaI^ sad. si-eij*=^ s.okb i.4kb 
30 M^w#^^P0'a^itpT— GDH. msLm^^m, ^nmmiM. 
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4. fi^mmM^^mn^n.MmMiGB}i)mm^mm^: 
^ RT— PGR ■^^rm^%m^m{GDH)mm^mmm&%^imi\sii, ^ 3 m 

^(vil)^^J^^, JraA lul pGEM-T easy ^i^f 5ul 2xT4 i^^^^j^^, lul DNA 

mm, ixa. mmj^^^it^mffm DHsoa mnm^mm, m^s^ 

■^'^i^^mmm- PGR mi-tJ}^^, Htja^iZ:.^^ Xbal^ Sacl. Il-^J^^ S.Okb 1.4kb 

mi^ pT-GDH ^ xbai. Sad Mw. mm^^B'^mm GDH yrm., ^&mmmm 

fltJ pBluescript AVm^^^. ^Bm^Xf^ffM DH50a, ^M^.PCR ^ilta 

^^P9#:^lil pBlueGDH.pBlueGDH ^ ECoRV.SacI B|-e).lRjii$i%23clEl«!jc#l!| GDH 
^^mW EcoRV, Sad il-^Jfitl pET30a n^gli^jSt^S. ^5? B JS'tti:^^® 

^FliDH50a,,^m5§; PCR^Bi|-ej^^, P0tt5£|t^t|.pETGDH. JUcB, Sfe3(tP0#:^|g|, 
.^'tti;*:J©fl=M.BL21(DE3). OD0.4 ^ ImM IPTG -gS-^ 4hr,»&i9E^-{*. 

«#^*^^7jc^^B, m^mm> ^^ts ±m^«ji?£^)-5ij3afT io%sds— page 

lES'J-^ 8M MCAC— 0 ^V^'1=(20mm/L Tris • CI , pH7.9, O.5mol/L NaCl, 

30%(v/v)-a-^4. ImmOl A PMSF). |5|B^@e^!) MCAC— 40, MCAC— 60, MCAC 
—80, MCAC— 100, MCAC— 200, MCAC— 500, gp:^ MCAC— 0 'P'^^imim 
O.4mol/L. 0.6mol/L, 0.8mol/Ls Imol/LN 2mol/lN Smol/L fitj^l^. 

^^=§^il^Jl5i^^'&Vi#^^-^ 8M ^mfitl MCAC— 0 NTA Jl 

tfi^'^. 20— 30ni]/ h fitJiTtiiffl 5ml 8M Urea— MCAC W$S^5fett,. ^WLtHm* 
l^^mmmm^m^k^ Sml T3^illI}1'?Sri5fett. SMUrea— MCAC40, 8M Urea— 

MCAC60, SM Urea-MCAC80, 8M Urea-MCACIOO,. 8MjUrea-MCAC200 , 8M 

Urea-MCAC500, Mm^m^iUm. 10%SDS— PAGE m^mnHj^^M. 

Jijt^ 8M Urea "MCAC200 e>(Jgfi<iM?gf. S^fittfrXtt. 3i*/f^?1'?fir:J)-M#, 

:J*jpH8.5fflpH7.4 fit! 0.]moJ/LTris.Ha, linMEDTA. 
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7. ^mMmM^mmmji^ 

/ml)=A280x 0.825. A. i$MC 'P^Sm^m^o 

ww^ A mfi GDH ^m.nM\k.wm . 

2.55inl 0.1MTris.HCli ImMEDTA, pH7.4 

0.1ml 0.1MNH4C1 

0.1 5nJ 0.2M a— HiX-M 

0.2ml 0.15%(W/V)NADPH 

2ul 25'CiSW 10 :S 25- C m.^TmMW% A 340nm :7fc'a«lfe 

2.8ml 0.16M «SlM-^lftM-^T O.IM Tris.HCl, ImM EDTA, pH 8:5 6<]^J^ 
yS'^l', 0.2ml 0.2%NADP, 2ul Sittlfi, 10 M^:^ 340nim 

S'l4-^'{a^^#^l+53SJ^^— mj^^ NADP*:^— #.'a:sK=^:JJ-$t«.'Hs#— IstJiiiSJ 
NADPH ^— 

A Ni-GDH 109.92U /mg, :gE#^ C 't>. ^ Ni-GDH 

^ 72.93U7mg, Ns-GDH A 4'^*J 95.37U/rng, :gE#^ C 4" 63013U/mg, 

Nc-GDH ^E#^ A >^ 100.25U/mg, tEi^M C «f >^ 65.00U/mg. 

M pT— GDH^#±^ Xbal. SabI ^iStO^J^ GDH S@>H-|a-aT. gfg(J!t$|%»I5I 

ifejS, -^^!5|^^gt-afitpROKii^#^4-cil3Sa^, i!Ji:S^.>R.::*:MMbH5a, ^ 

PCR ^^m^^PHtt:^!^ pROKH-GDH, mi^PBtt^lt$t'ftX*ffB LBA4404 
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9. nmmm^ ^mfs^mMm.m.mmmm.^mAu^mykmi^pROKji. 

M pT— GDH mi^±m Xbals Sad mM^m GDH mm}^^^T> ^3»JSt||^S3clHl 

^^mmm^^ prokii mi^^ 4vmmH^, ^s^e^^ifcz^jpifm dhsh. ^ 
PGR mmw^&m^^m prokii-gdh, ^mm^mmtAm^n lba4404 

I'. 

10. mm^nmift^mfif^^ik.m!f^itm:^ 

MS iS#S(MS SL+.lSg/L |f.$H- 8g/T, 

(2) mmiif&mm 

30—40 ^^^l?{±l^^#fl?ifff->t. ^f!l5D^fi55^.^J-®*.il^fitl^*S. nf^ 

^A^^mm=BmM(Ms o.emg/ 12, .4^d.-h spg,/ 1 H/i^^m) 

6*J^M«t'. ^SM^I^^MisfP, W<^il?7j<^}-^^^J5lft. 28-CBt^#.48hr. 

/ 1 -^Mmm-i- 5oomg/im'^wmm-t 30g / 1 mm-t sg/ i m^)±. i^mi^ftf^- 

'■^^n^mmi^WmCMS Img / 1 IAA + Img / 1 6— BA + 300mg / 1 

mmm-i- soomg / 1 30g / 1 jii^n- 8g / 1 5^j3g)_his#. ;bm&jz)^ot 

/J^ W^?'J^^Si^#S(MS ^*aife+ 0.4nig/ IIBA + lOOmg/ 1 -^fP^^i- 30g/ 1 
m$t+8g/J3[^Jig)±it#. 

12. aS*fe^*^tt.3E^ 

^ 6ui -Sift dna fiti^JSJgi 

*i^7KZ.^S#?$(^ 0.6ug ^$i^P 0.37ug ikMMM)^^ ^^^^^"f^ls :igp:&^ 
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ilfiti 1-2 mMm^-tW\i^^WMm 9cm i^^M^'i>, ^M^, ^^^SiiSllMfl^ {1(660 
— 760imnHg. lmmHg=133, 322Pa)B^, miM^, 12 0^^—^, ^m^B&i 

^mi^mA-ki^^^s'^^^wm^^iii^itmmm. 28- c. mm^m^Tim. 

-g- GDH pROKII-^GDH 1 XSSC mWi^, a4#aWiE^fit??£*:^, 

m, ^^^?s:^fit]if*mtoiFJ^#S4'. ^30-C##TiS#3:Ji-4+^:&, =SlOml 
i$#S4^inA 30mm^?E|&, I / 10 &tJ?£^B^II:^B^, iflX 1 / 10 #|R6tl DNA 

mw.A^'ts>n^, ^-^WM.^B DNA fitj^j^^^^ 5ug/mi; # DNA ^^nwM^m 

14. ;3Sc:jfm:n^-i=K3*mGDHSS$t^-fc7X® 

GDH 5ml ^^Mm%^m^m^Wi'¥ , 28-C 200 3^ 

48hr. 

15. 2^^MGDH«@m«^|5Btt2^'Hi^fit)J$3&^P^^ 
(1) M*t^4'»JlDNA:^i* 

I5i lgitil^lH->H-.ifl?Sm^li^«&^.iraA700 UJl2xCTAB^^?^(2%(W/ V)CTAB 
C+TAj^S^ZiS^^'f't^). lOOmiTiol/ ITris -CI, pH8.0, 20miriol /LEDTA, 1.4mol 
/INaCl), 65-C7j<}§ 30 ^It, ^rBi:^B!f?a^c JPA 700ul m/*l{^/;^ 

tm{25: 24: 1), ^gJiSMMfU-k^^, 7000 2^ /. 5 ^1+. ^±«M 

^^m/^{i&/^itil(25 : 24: 1)^312-3 ^A, 1iU2 hW^.%yy^z.m, M^=!r~20 
'CUm.nM. 7000 ^/j^n't- 10 :$)-$-t>. i&^:^^in:^/^T*^T7jc'^'. .20-cjie 
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(2) mm^^^^^mmit'f- 

^^^m&m.^ DNA mwa^. nm^^^^fsi xbai. saci. ^Bm^^mm^ 
jij^i*. m- DNA n^}miSL^^'p^^m.m%m±, ^^mm 3 i^^i^^ dna 
H^. A^mi&M^(D:G)i^7iT&0mm^^mM±m^i^ dna -la^T^^!. ^^um 
5 68 x:, B^ffaj 20 <J^p^. ^S!^^;^, mm^MMm, numm^^&^m^mmmianti DIG 

—AP-)5.m 30 rJ:)-!*, m^JBm^T NBT / BCIP Mfe. 

10 16. mitmmmmmjsix^vr 



17. mB$^:^mm^s.mmmMmi^m^ 

5t^^^'^?S^ET3^lfi!-fe^4'(50mMTrispH9.3. 8mg / ml ^M.M, 0.04mg / ml 
NADP, 0.04mg/mlMTr, 0.04mg / ml ^S^fitjnSl^, O.OSmg /•mlCaa2). MSS^tEpSk 

20 ^m'p^m^B. ^-g- GDH fitj^-a^-^^, mmmt&tiGUHtEU^wpi^iktiim 

18. ^mmnutfy^-^mummmm-Mm 

^ii^m GDH m'&mm'^m.n^js. m^^m-^m^mmm sd)). mm^hn&^ 

25 ilt^^fe^T. MS m^m±. mi^^&^M^ 20mM. lOmM, 

SmM, 2.5mM, W^Hia^^^-fe^^Ja. ^H, 20mM, lOmM fi?J MS i^#S±, PS 
ii!^lb^fD5itfiB,^j5^-^^^aiBa^EgrJ. 5mM Si 2.5mM :^#S±. PQli^lfc^ 

^■isc^ijissift^^t*.^^, ifD5:*Mji!ijtbJja«H->i-^^^^^^4*. mmm±-^ 1—1.5 
30 ii2)n2o%2E^. mmmwi^^w^m, mnmmmmmtfy-^n.mii:>mm^mM2o—- 
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<110> Institute of Microbiology, Chinese Academy of Sciences 
<160>4 

<210SEQIDNO: 1 
<211> 454 

<2i2> m^m 

<213> 4'rilJi3c?g#Neurospora intermedia 
<400> 

MSN]J>SEPEFECL^YKElAYrLENSSLFQKHPEYRTALTVASIPERVlQFRVVWEDDNGNVQ 

VNRGYRVQFNSALGPYKdGLRLHPSVNLSILKFLGFEQIFKNALTOLSMGGGKGGADFDPK 

GKSDAEIRRFCCAFMAELHKHIGADTDVPAGDIGVGGREIGYMFGAYRXAANRFEGVLTG 

KGLSWGGSLIRPEATGYGLVYYVGHMLEYSGAGSYAGKRVALSGSGNVAQYAALKLIELGA 

TWaSDSkGALVATGESGiTVEDINAVMAIKEARQSLTSFQHAGHLKWIEGARPWLHVGK 

VDIALPCATQNEVSKEEAEGLI^GCKFVAEGSNMGCTLEAIEVFENHRKEKKGEAVWYA 

PGKAANCGGVAVSGLEMAQNSQRLNWTQAEVDEKLKDIMKNAFFNGLNTAKIYVEAAEG 
EU'SLVAGShnAGFVKVAQAMHDOGDWWSKN 



<2]0>SEQ ID NO: 2 
<211> 1365 
<212> DNA 

<2I3> ^'faj^fSHNeurospora intermedia 
<400> 

ATGTCTAACCTTCCCTCTOAGCCCGAGTTTGAGCAGGCCTACAAGGAGT^ 
TCrcGAGAACTCCTCCCTCTI^AGAAGCA(XCCGAGTACCGCACTGCCC^^ 
CCTCCATCCCCGAGCGTGTCATTCAGTTCCGTGTTGTKnXSGGAGGACGACAACGGC^ 
CGTCCAGGTeAATCGCGGTTACCGTGTCCAGTTCAACTGCGCCX:TCGGrcC(:nACAAG^ 

10 
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GTGGTCTCCGTCTCCACCCCrCCGTCAACCTTTCCATTCTCAAGTTCCTCGGTTTCGAG 

CAGATCTTCAAGAATGCCCTCACTGGCTTGAGCATGGGTGGTGGCAAGGGTGGTGCCG 

ACTTCGACCCCAAGGGCAAGAGCGACGCTGAGATCCGTCGCTTCTGCTGCGCTTTCAT 

GGCTGAGCTTCACAAGCACATTGGTGCCGATACCGATGTTCCCGCTGGTGACATCGGT 

GTTGGTGGCCGTGAGATCGGCTACATGTTCGGTGCCTACCGCAAGGCCGCGAACCGTT 

TCGAGGGTGTCCTTACTGGCAAGGGCCTCTCCTGGGGTGGTTCiSCTCATTC 

GGCCACTGGTTACGGCCTCGTCTACrrACGTCGGCCACATGCTCGAGTACT(^^ 

GATCCTACGCTGGCAAGCGCGTTGCCCrrcTCCGGTTCCGGCAACGTGGCCCAGm 

CGCCCTCAAGCTCATTGAGCTAGGCGCCACCGTTGTCTCCCTCTCCGACTCCAAGGGTG 

CrrCTTGTCGCCACTGGCGAGTCCGGCATCACCGTTGAGGACATCAACGCCGTTATGGC. 

catcaaggaggcccgtcagtcccttaccagcttccagcacgctggtcacctgaagtgg 
atcgagggcgkxxxk:ccctggcttcacgttggcaaggttgacatcgctc^^ 
ctacccagaacgaggtctccaaggaggaggctgagggtctccttgccgccggctgcaa 
gttcgtcgctgagggttccaacatgggctgcactctcgaggccattgaggtcittg 

AACCACCGCAAGGAGAAGAAGGGCGAGGCCGTCTGGTACGCCCCCGGCAAGGCCGCC 

aactgtggtggtgttgccgtttccggtctcgagatggctcagaacagccagcgcctca 

ACTGGACTCAGGCTGAGGTTGACGAGAAGCTCAAGGACATCATGAAGAACGCCTTCTT 

caacggtctcaacactgccaagatctacgtcgaggctgctgagggcgagcttccttcc 
ctcgttgctggctccaacattgctggtttcgtcaaggttgcccaggccatgcacgacc 

AGGGTGACTGGTGGTCCAAGAACTAA 

<210> SEQIDNO:3 
<211>454 ^miSk 

<2i2> ^aji 

<213> if -^Ji?^?^^ Neurospora sitophila 
<400> 

MSNLPSEPEFEQAYKELAYTLENSSLFQKHPEYRTALAVASIPERVIOFRWWEDDNGNVO 

VNBGYRVQFNSALGPYKGGLRLHPSVNLSILKFLGFEQIFKNALTGLSMGGGKGGADFDPK 
GKSDAEIRRFCCAFMAELHKHIGADTDVPAGDIGVGGREIGYMFGAYRKAANRFEGVLTG 

II 
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KGLSWGGSURPEATGYGLVYyVGHMLEYSGAGSYAGKRVALSGSGNVAQYAALKLIELGA 
TWSLSDSiKGALVATGESGlTVEDINAIMAIKEARQSLTTFQHAGHVKWIEGARPV^ 
VDIAIJCATQNEVSKEEAEGLLAAGCKFVAEGSNMG(^EA1EWENNRKEKKGEAV^ 
PGKAANCGGVAVSGLEMAQNSQRLNWTQAEVDE.KLKDIMKNAFFNGLNTAKTyAEAAE 
GELPSLVAGSNIAGFVKVPQAMHDQGDWWSKN ' 

<21OSEQIDN0:4 
<211> 1365 WiMM 
<212> DNA 

<213>^'^fl3c?SSNeurospora sitophila 
<400> 

ATGTCTAAC(m'CCCTCTGAGCCa3AGTTCGAGCAGGCCTACAAGGAGTTGGCC^^ 
TCTCGAGAACKXriXXClXITrCCAGAAGCACrc 

CCTCCATCX:CCGAGCGTGTCATTCAGTTCCX3TGTTGTCTGGGAGGACGACAACGGCAA 
CGTCCAGGTC^CCGCGGITACXJGTGTCCAGTTCAACTCCGCCCTCGGTC 
GGTGGTCrrcCGTCrrcCATCCCTCCGTCAA(XTTTC 
GCAGATCITCAAGAATGCCCTTACTGGCCTGAGCATGGGTGGT^ 
GACTTCGACCCCAAGGGCAAGAGCGATGCTGAGATCCGTCGCTTCTGCTGCGCTTTCA 
TGGCCGAGCTTCACAAGCACATTGGTGCCGATACCCATGTTCCCGCTGGTGATATTGGT 
GTTGGTGGCCGCGAGATCGGTTACATGTTCGGTGCCTACCGCAAGGCTGCGAACCGTT 
TCGAGGGTGTCCTTACTGGTAAGGGCCTCTCCTGGGGTGGTTCGCTCATTCGCCCTGA 
GGCCACTGGTTACGGTCTCGTCTACTACGTCGGCCACATGCTCGAGTACTCTGGCGCCG 
GCTCCTACGCroGCAAGCGCGTTGCCCTCTCTGGTTCCGGCAACGTC^ 
CGCCCTCAAGCTCATTGAGCTAGGCGCCAa:GTTGTCTCCCTCTCa3A(^^ 
CCCTTGTCGCCACTGGCGAGTCCGGCATCACTGTTGAGGACATCAACGCCATCATGGC 
CATCAAGGAGGCCCGTCAGTCTCTTACCAanTCCAGCACGCrGGCCAa^ 
ATCGAGGGCGaXGCCCCTGGCTTCACGTTGGCAAGGTTGACATCGCICTTC(^^ 
CTACa:AGAACGAGGTCTCCAAGGAGGAGGCTGAGGGTCTCCTTGCCG(XGGCTGCAA 

12 
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gttcgtcgctgagggttccaacatgggctgcactctcgagco:atcgaggtctttgag 
aacaaccgcaaggagaagaagggcgaggccgtctggtacgcccccggcaaggcxdgcc 
aactgtggtggtgttgccgtttccggtctcgagatggctcagaacagccagcgcctca 
actggactcaggctgaggttgacgagaagctcaaggacatcatgaagaacgccttctt 

CAACGGTCTCAACACTGCCAAGACCTACGCCGAGGCTGCTGAGGGCGAGCTTCCTTCG 

CTCGTTGCCGGCTCCAACATTGCTGGTTTCGTCAAGGTACCCCAGGCCATGCACGACCA 
GGGTGACTGGTGGTCCAAGAACTAA 
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lUiScm^. ^ff-t-sacya^, ffi?iifl3c?eii. 

cerevisiae'i, 

8. ^WMM^ik 7 J5fT5*6«j:J5-a, ^35EfitteTmj^55l?e^ Ugaricus 
bisporusX 

20 Neurospora intermedia fi^J^SLMfl^iLSS. 'S^i^WSEQ ID NO: 1 JSf^^fitJj*?!!. 

11- ^BB.5R^!liF^ioM3ifitj;er?i. ^'4', J5^^fiti^mmifttLiS6?iSB=i:W seq id 
NO.- 2m^6^ij^yL 

Neurospora sitophila, "SAW SEQ ID NO: 3 Fr5^fl<Jiyj!|. 

25 13. ^mmm^ 12 mm^-;^'^. mm^=^^n.^m.m.mmmMc^ seq w 

NO: 4 
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